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MATERIALS

»REACTORS MATERIALS ARE OLD

»MANY DEVELOPED IN 1940s AND 1950s
»TIME FOR NEW MATERIALS

»CANNDOT IRRADIATE To 100s oF DPA

» SCIENCE BASED UNDERSTANDING OF
RADIATION DAMAGE
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PARTNERSHIP
BETWEEN |IT AND
ADVANCED TEST

REACTOR

» PROVIDE NUCLEAR COMMUNITY AcCCESS TO
SYNCHROTRON RADIATION TECHNIQUES

» RADIATION DAMAGE




ADVANCED TEST
REACTOR

»OCUTTING EDGE RESEARCH IN
HIGH TEMPERATURE AND
RADIATION ENVIRONMENTS

»IMPROVED PERFORMANCE OF
CURRENT AND FUTURE LIGHT
WATER REACTORS

»BASIC AND APPLIED RESEARCH
PROJECTS
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SYNCHROTRON
TECHNIQUES

»ELECTRONIC STRUCTURE
PHOTOELECTRON SPECTROSCOPY
X-RAY ABSORPTION NEAR EDGE SPECTROSCOPY
» GEOMETRIC STRUCTURE

EXTENDED X-RAY ABSORPTION FINE STRUCTURE

X-RAY SCATTERING

Tuesday, June 7, 2011



ADVANCED PHOTON
SOURCE

OCTOBER 2, 1997

CENTRAL LAB S OFFIGE BUILDING ~ 8 =

CONFERENCGE CENTER -‘

FOOSTER /
-

L

. LOW-ENERGY UNDULATGR
s ST LINE

N

EXPERIMENT HALL
STORAGE RING

Tuesday, June 7, 2011



X—RAY ABSORPTION

4 :

3 | :
| 2 f\;
,L.J l EDGE 3
L ! s, ., 242510

Aaadad s st aa o aliassl 3

13400 13600 13800 14000 14200 14400 13800

ABSORPTION COEFFICIENT OR YIELD

J. STOHR NEXAFS SPECTROSCOPY
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EXAFS
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ATR NSUF

»ATR SAMPLE LIBRARY

TIC, TIN, ZRC, ZRN, SIC, ALC

»IRRADIATIONS

O DPA

1 DPA (@ 800 °C

»PROJECT AWARDED 6 SHIFTS OF BEAMTIME

ZREC AND ZRN

XAFS
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WD= 5mm Time :20:49:48

Mag = 250 X |2° “ml EHT= 500kV  SignalA=SE2 Date :28 Aug 2006 w

»SEM = UNIRRADIATED GRAIN SIZE — 24 UM

»IMAGE YONG YANG UW/ANL
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»DISLOCATION
LOOPS

»TEM - PROTON
IRRADIATED 1.5
DPA (@ 800 °C

PWHITE ARROWS
EDGE-ON
DISLOCATION
LOoOOoPs aN (11 1)
PLANES

» ANGLE BETWEEN
THE EDGE-ON
DISLOCATIONS
ON DIFFERENT
(111) PLANES IS5
~70.5°.

»YONG YANG UW/
ANL/UF
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zRL SIZE
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REDUCED
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»UsE REDUCTION IN
COORDINATION TO
DETERMINE SIZE
OF UNAFFECTED
REGIONS
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» MODELING
SPHERICAL Cows
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BENEFIT FROM THEORETICAL GUIDANCE
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NEW EQUIPMENT

il

»5 KN TENSILE STAGE

»LUKE WARM CELL
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Transfer Rods
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